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The EPEC or EHEC gene product that mediates intimate attachment to epithelial 
cells is a protein called intimin ( Int . sub . EPEC and Int. sub. EHEC respectively), 
which is a 94 kdal outer membrane protein encoded by the chromosomal eaeA gene . 
The amino- terminis of Int. sub. EPEC and Int. sub. EHEC have a high degree of 
homology with the eae gene products of Citrobacter freundii biotype 4280 
(Int. sub. CF) and also with the amino terminus of invasin (Inv) , the product of 
inv gene of Yersinia pseudotuberculosis (Inv. sub. YP) and Yersinia enterocolitic 
(Inv. sub. YE) . 
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The anti-adhesin antibodies of the invention were also effective to prevent the 
binding of enteropathic E. coli ( EPEC ) organisms to mammalian epithelial cells. 
These antibodies can be used therapeutically, for passive immunisation against 
diseases caused by EPEC . 
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Adherence of Vero cytotoa^ff-producing Escherichia coli serotype 
0157 :H7 to human epithelial cells in tissue culture: role of outer 
membranes as bacterial adhesins . 

Sherman PM; Soni R 

Department of Paediatrics, Hospital for Sick Children, University of 
Toronto, Ontario, Canada. 

Journal of medical microbiology (ENGLAND) May 1988, 26 (1) pll-7, 
ISSN 0022-2615 Journal Code: J2N 

Languages : ENGLISH 

Document type: Journal Article 

Record type: Completed 

Subfile: INDEX MEDICUS 

Escherichia coli of serotype 0157 :H7 are Vero cytotoxin-producing enteric 
pathogens that have recently been associated with outbreaks of haemorrhagic 
colitis, sporadic cases of haemorrhagic colitis and with the haemolytic 
uraemic syndrome. The organisms demonstrate attaching and effacing 
binding to the caecum and colon of orally infected gnotobiotic piglets, 
chickens and infant rabbits. E. coli 0157 :H7 cells adhere to the surface 
but do not invade the cytoplasm of human epithelial cell lines in tissue 
culture. Since outer membranes, lipopolysaccharides and flagella have been 
identified as bacterial adhesins on other enteric pathogens, we evaluated 
their roles in the binding of non-f imbriated E. coli 0157 :H7 to HEp-2 
cells. Hyperimmune rabbit antisera were prepared to whole cells, outer 
membranes and flagella of E. coli 0157 :H7. The presence of antibody to 
homologous antigen was confirmed by dot blot immunoassays. Both antisera 
and purified outer membrane and flagellar antigens were co-incubated with 
bacteria and HEp-2 cells to quantitate inhibition of bacterial attachment. 
Adherence of E. coli 0157 :H7 to tissue culture cells was inhibited by 
rabbit antisera raised to whole cells (76.0 +/- 5.6% inhibition compared 
with bacterial adherence in the presence of pre-immune rabbit serum) and 
•outer membranes (69.2 +/- 3.4% inhibition). In contrast, inhibition of 
bacterial attachment to tissue-culture cells was significantly less when 
two antisera to H7 flagella were co-incubated with E. coli 0157 :H7 and 
HEp-2 cells (12.4 +/- 7.6%; 6.0 +/- 3.5% inhibition). Outer-membrane 
extracts inhibited adherence to E. coli 0157 :H7 to HEp-2 cells in a 
concentration dependent manner whereas isolated flagella and 
lipopolysaccharide antigens did not inhibit bacterial attachment. (ABSTRACT 
TRUNCATED AT 250 WORDS) 

Tags: Human; Support, Non-U. S. Gov't 

Descriptors: *Bacterial Adhesion; *Cell Membrane — physiology — PH; 
*Escherichia coli — pathogenicity — PY; Bacterial Toxins — biosynthesis — BI ; 
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Inhibition of enteropathogenTC Escherichia coli ( EPEC) aWsion to 
HeLa cells by human colostrum: Detection of specific slgA related to 
EPEC outer-membrane proteins. 

AUTHOR: Camara Lilia M; Carbonare Solange B; Silva M Lourdes M; 

Carneiro-Sampaio Magda M S(a) 
AUTHOR ADDRESS: (a)Dep. de Imunol . , Inst, de Ciencias Biomedicas , 05508-900 

Universidade de Sao Paulo, Sao Paulo**Brazil 
JOURNAL: International Archives of Allergy and Immunology 103 (3) :p307-310 
1994 

ISSN: 1018-2438 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Human colostrum and a high molecular weight colostrum 

fraction (HMWF; gt 14,000 D) prevented the adhesion of localized adherent 
(LA+) 0111:H-enteropathogenic Escherichia coli (EPEC) to HeLa cells. This 
effect was abolished after absorption with an 0111:H-LA+ EPEC strain, but 
absorption with a LA- strain of same serotype had no effect on the 
•process. A low molecular weight fraction ( It 14,000 D) , absorbed or not 
with LA+ or LA- bacterial strains, did not inhibit the adherence of E. 
coli to HeLa cells. IgA -depleted colostrum had no inhibitory effect 
on bacterial adhesion, demonstrating the critical role of this protein in 
the phenomenon. Heat inactivation of whole colostrum did not 
significantly modify the inhibition adherence levels. Immunoblots of 
0111: H- LA+ strain outer-membrane complex reacted with colostrum and 
HMWF showing that IgA antibodies were predominantly reactive with a 94 
-kD protein. These data confirm and extend observations about 
colostrum slgA participation in adhesion inhibition of EPEC to HeLa 
cells and its response to a 94 -JcD outer-membrane protein. 



Inhibition of localized adhe^ron of enteropathogenic Escheri^Wa coli 
to HEp-2 cells by immunoglobulin and oligosaccharide fractions of human 
colostrum and breast milk. 
Cravioto A; Tello A; Villafan H; Ruiz J; del Vedovo S; Neeser JR 
Division of Microbiology, National Institute of Public Health, 
Cuernavaca,' Mexico. 

Journal of infectious diseases (UNITED STATES) Jun 1991, 163 (6) 
pl247-55, ISSN 0022-1899 Journal Code: IH3 
Languages : ENGLISH 
Document type: Journal Article 
Record type: Completed 
Subfile: AIM; INDEX MEDICUS 

Secretory IgA ( slgA ) purified from colostrum and breast milk 
obtained from 14 women inhibited the localized adherence of an 
enteropathogenic Escherichia coli (EPEC) to HEp-2 cells. Inhibition 
decreased as lactation continued even when the concentration of slgA was 
maintained constant at 1 mg/ml . slgA responded to a 94 - kDa 
plasmid-encoded outer membrane protein implicated as the EPEC adherence 
factor. An oligosaccharide-enriched fraction (OEF) from these samples also 
inhibited the attachment of this EPEC. Inhibition by OEFs decreased as 
lactation continued because of a general reduction in oligosaccharide 
content. Localized adherence of six other EPEC was also inhibited by slgA 
and OEF, whereas attachment of isolates with diffuse or aggregative 
adherence was not inhibited by these fractions. Experiments with purified 
oligosaccharide fractions revealed that EPEC attach to HEp-2 cells through 
a carbohydrate-mediated mechanism based on the preferential recognition of 
fucosylated residues in human milk . 
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Immunization with live a ro^r recombinant Salmonella typhimurium producing 
invasin inhibits intestinal translocation of Yersinia 

pseudotuberculosis . 

Simonet M; Fortineau N; Beretti JL; Berche P 

Laboratoire de Microbiologic, INSERM U411, Faculte de Medecine 
Necker-Enfants Malades, Paris, France. 

Infection and immunity (UNITED STATES) Mar 1994, 62 (3) p863-7, 
ISSN 0019-9567 Journal Code: G07 

Languages: ENGLISH 

Document type: Journal Article 

Record type: Completed 

Subfile: INDEX MEDICUS 

The Yersinia pseudotuberculosis inv gene encodes invasin , a 103-kDa 
outer membrane protein that allows bacteria to enter mammalian cells. The 
gene was subcloned into the attenuated aroA mutant of Salmonella 
typhimurium SL3261. Invasin was produced by the recombinant Salmonella 
strain and increased the ability of microorganisms to translocate from the 
intestinal lumen to the mesenteric lymph nodes. Specific antibodies for 
invasin were detected in sera and intestinal secretions of mice following 
oral immunization with the live Inv+ Salmonella strain. The immunization 
strongly inhibited intestinal translocation of Y. pseudotuberculosis when 
this pathogen was inoculated to mice but failed to prevent Yersinia 
dissemination from the gut lymphoid tissue. 
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Expression and characterizanon of the eaeA gene product of Escherichia 
coli serotype 0157 :H7. 

Louie M; de Azavedo JC; Handelsman MY; Clark CG; Ally B; Dytoc M; Sherman 
P; Brunton J 

Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, 
Ontario, Canada. 

Infection and immunity (UNITED STATES) Oct 1993, 61 (10) p4085-92, 
ISSN 0019-9567 Journal Code: G07 
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Document type: Journal Article 
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In enteropathogenic Escherichia coli, the eaeA gene produces a 94 -kDa 
outer membrane protein called intimin which has been shown to be 
necessary but not sufficient to produce the attaching -and-ef facing 

lesion. The purpose of this study was to characterize the intimin 
specified by the eaeA allele of the enterohemorrhagic E. coli (EHEC) 
serotype 0157 :H7 strain CL8 and to determine its role in adherence. The 
carboxyl-terminal 266 amino acids of the CL8 intimin were expressed as a 
protein fusion with glutathione S-transferase , which was used to raise 
antiserum in rabbits. The antiserum reacted in Western immunoblots with a 
.97 - kDa outer membrane protein of EHEC strains of serogroups 05, 026, 
0111, and 0157 and enteropathogenic E. coli strains of serogroups 055 and 
0127. Surface labelling of CL8 with 1251 showed that intimin was surface 
exposed. An eaeA insertional inactivation mutant of CL8 was produced and 
was designated CL8-K01. Total adherence of CL8-K01 to HEp-2 cells was not 
significantly different from that of CL8, but CL8-K01 gave a negative 
result in the fluorescent actin staining test. The eaeA gene expressed 
alone in E. coli HB101 also gave a negative fluorescent actin staining test 
result. The eaeA gene of CL8 was able to complement the eaeA deletion 
mutation in CVD206. We conclude that the product of the EHEC eaeA gene is a 
97 - kDa surface-exposed protein and propose that it be designated 
intimin0157 .Sherman et al. described a 94 -kDa outer membrane protein 
which played an important role in adherence of E. coli Ol57:H7 (Infect. 
Immun. 59:890-899, 1991). Western immunoblotting and indirect fluorescent 
antibody studies showed that the protein described by Sherman et al. is not 
intimin . 
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Abstract: We have previously reported that the production of attaching 
and effacing lesions by Escherichia coli 045 isolates from pigs is 
associated with the eaeA (E. coli attaching and effacing ) gene. In 
the present study, expression of the EaeA protein, the eaeA gene 
product, among swine 0.45 E. coli isolates was examined. The majority 
(20/22) of attaching and effacing positive, eaeA(+) E. coli 045 
isolates, but none of ten attaching and effacing negative, eaeA(-) 
or eaeA(+) isolates, expressed a 97 -kDa outer membrane protein as 
revealed by sodium dodecyl sulf ate-polyacrylamide gel electrophoresis 
(SDS-PAGE) and Western blot analysis. Amino- terminal amino acid 
sequencing demonstrated a high homology between this 97 -kDa protein 
of swine E. coli 045 and the EaeA protein (intimin ) of human 
enteropathogenic E. coli and enterohemorrhagic E. coli. In addition, a 
serological relationship between the EaeA proteins of swine 045, rabbit 
(RDEC-1) and human (E2348/69) attaching and effacing E. coli 
strains was observed. Our results indicate an association between 
expression of the EaeA protein and attaching and ef ficacing activity 
among 045 E. coli isolates. The data also suggest an antigenic 
relatedness of the EaeA proteins of swine, rabbit, and human attaching 
and effacing E. coli. 
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Language: ENGLISH Document Type: ARTICLE 
Geographic Location: USA 
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Journal Subject Category: IMMUNOLOGY; INFECTIOUS DISEASES 

Abstract: A verotoxin-producing Escherichia coli serotype 0111:NM strain 
(strain 10049; verotoxin 1 positive) persistently infected 
experimentally inoculated gnotobiotic pigs, causing attaching - 
effacing intestinal lesions and chronic diarrhea. Experiments were 
performed to determine whether persistent infection might be associated 
with immunocompromise of the host by this organism. Pigs inoculated 
with this strain had a significant reduction in peripheral blood 
lymphocytes and lower antibody titers to sheep erythrocytes compared 
with control pigs. Compared with pigs given a verotoxin-negative 
pathogenic strain of the same serotype (0111:NM, strain 2430), pigs 
inoculated with the verotoxin-positive strain had lower peripheral 
lymphocyte counts and proliferative responses to concanavalin A, 
phytohemagglutinin, and pokeweed mitogens. The results of this study 
suggest that strain 10049 has an immunocompromising effect on 
gnotobiotic pigs. 
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Three strains of enteropathic Escherichia coli (EPEC) , originally 
isolated from humans and previously shown to cause diarrhea in human 
volunteers by unknown mechanisms, and one rabbit EPEC strain were shown to 
attach intimately to and efface microvilli and cytoplasm from intestinal 
epithelial cells in both the pig and rabbit intestine. The attaching and 
effacing activities of these EPEC were demonstrable by light microscopic 
examination of routine histological sections and by transmission electron 
microscopy. It was suggested that intact colostrum -deprived newborn pigs 
and ligated intestinal loops in pigs and rabbits may be useful systems to 
detect EPEC that have attaching and effacing activities and for 
studying the pathogenesis of such infections. The lesions (attachment and 

effacement ) produced by EPEC in these systems were multifocal, with 
considerable animal-to-animal variation in response to the same strain of 
EPEC. The EPEC strains also varied in the frequency and extent of lesion 
production. For example, three human EPEC strains usually caused extensive 
lesions in rabbit intestinal loops, whereas two other human EPEC strains 
usually did not produce lesions in this system. 



